
Kinetics of Anti-Zika Virus Antibodies after Acute Infection in
Pregnant Women

Bruno Hoen,a,b,c Mathieu Carpentier,a Stanie Gaete,d Benoît Tressières,a Cécile Herrmann-Storck,e Ingrid Vingadassalom,a

Patricia Huc-Anaïs,f Anna Louise Funk,g Arnaud Fontanet,g,h Xavier de Lamballerie,i on behalf of the ZIKA-DFA-FE Study Group

aINSERM Centre d’Investigation Clinique 1424, Centre Hospitalier Universitaire de Pointe-à-Pitre, Pointe-à-Pitre, France
bService de Maladies Infectieuses et Tropicales, Dermatologie, Médecine Interne, Centre Hospitalier Universitaire de Pointe-à-Pitre, Pointe-à-Pitre, France
cFaculté de Médecine Hyacinthe Bastaraud, Université des Antilles et de la Guyane, Pointe-à-Pitre, France
dCentre de Ressources Biologiques Karubiotec, Centre Hospitalier Universitaire de Pointe-à-Pitre, Pointe-à-Pitre, France
eLaboratoire de Microbiologie, CHU de Pointe à Pitre/Abymes, Guadeloupe, France
fLaboratoire de Biologie Médicale, Saint-Martin, France
gEmerging Diseases Epidemiology Unit, Institut Pasteur, Paris, France
hPACRI Unit, Conservatoire National des Arts et Métiers, Paris, France
iUnité des Virus Émergents (UVE), Aix-Marseille University, IRD 190, Inserm 1207, IHU Méditerranée Infection, Marseille, France

KEYWORDS diagnosis, Zika, pregnancy, serology

The kinetics of anti-Zika virus (ZIKV) antibodies after acute ZIKV infection is not well
known (1, 2), especially in areas where different flaviviruses circulate (3). The

objective of this study was to describe the kinetics of anti-ZIKV antibodies in women in
whom an acute ZIKV infection was diagnosed during pregnancy. Within a cohort of
pregnant women living in Guadeloupe, France, and exposed to ZIKV during the 2016
Zika outbreak (4), we identified 65 women who presented with an acute, symptomatic,
PCR-confirmed (RealStar Zika virus reverse transcription-PCR [RT-PCR] kit 1.0; Altona
Diagnostics) ZIKV infection at various times of their pregnancy with a known date of the
first Zika symptoms. Serum samples obtained at delivery in all women and at various
interim time points between acute ZIKV infection and delivery in 20 women (23
samples) were tested for anti-ZIKV antibodies. The 88 serum samples were batch
processed using the commercially available Euroimmun enzyme-linked immunosor-
bent assay (ELISA) (5, 6) and a virus neutralization test (VNT) that was performed at
the French National Reference Center for Arboviruses (7) in order to detect anti-
ZIKV IgM and IgG antibodies and confirm the presence of anti-ZIKV neutralizing
antibodies, respectively. Moreover, a dengue virus (DENV) ELISA was performed on
all samples.

The patients’ mean age was 30 years. The time between first symptoms of ZIKV
infection and delivery ranged from 17 to 229 days. The mean times between ZIKV
infection and delivery were 197, 119, and 50 days for women who had acute
ZIKV infection during the 1st (n � 14), 2nd (n � 35), and 3rd (n � 16) trimesters of
pregnancy, respectively. DENV serology was positive in all women. ZIKV serology on
delivery samples was positive in 65/65 (100%; one-sided 97.5% confidence interval [CI],
94.4% to 100%) women by both the IgG ELISA and VNT assay. IgM anti-ZIKV antibodies
were detected as early as 2 days after the first symptom and progressively faded away
over a few weeks. They were detected on delivery samples in only 5/65 (8%) women,
in whom the time intervals between acute ZIKV infection and sampling were 17, 27, 36,
38, and 142 days. IgG anti-ZIKV antibodies were negative in all 6 interim samples that
had been drawn within 7 days of the first symptom. They were detected from day 13
and remained positive afterwards. The kinetics of anti-ZIKV antibodies is summarized in
Fig. 1.
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The main finding of this study is that with the Euroimmun assay, IgG anti-ZIKV
antibodies were detected as early as the second week after acute ZIKV infection and
remained detectable until delivery in all women.

The strengths of this study are 2-fold, as follows: (i) the kinetics of antibodies could
be established because the date of acute ZIKV infection was ascertained by the
combination of consistent clinical symptoms and concomitant positive nucleic acid
testing, and (ii) the antibodies detected by the Euroimmun ELISA were specific to ZIKV,
as evidenced by the results of a seroneutralization assay. The main limitation of this
study results from the small number of serum samples that were drawn between acute
infection and delivery. However, these numbers were in the same range as those in two
comparable studies that showed results similar to ours regarding the kinetics of
anti-ZIKV IgG antibodies (1, 2).

Altogether, the pragmatic interpretation of our findings is that the absence of IgG
anti-ZIKV antibodies at delivery appears to be a strong indicator of the absence of ZIKV
infection during pregnancy, information that is quite useful to inform pregnant women
on the potential risks for their neonates.
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